We describe an unusual case of metastasis of the skull base from prostate cancer. A 64-year-old man was referred for progressive cranial nerve palsies. Brain magnetic resonance imaging showed a metastatic tumor in the right petrous bone. He was presenting Garcin syndrome indicating involvement of the right III, IV, V, VI, VII, VIII, IX, X, and XII cranial nerves. The serum PSA level was 5118 ng/mL (standard threshold 4 ng/mL). A transrectal needle biopsy was performed, and poorly differentiated adenocarcinoma was detected in the prostate. Therefore, he was finally diagnosed with skull base metastasis of the prostate cancer. Androgen deprivation therapy and external beam radiation therapy to the skull base resulted in complete resolution of the cranial nerve palsies for more than 30 months. This is the first reported case of metastatic prostate cancer presenting as Garcin syndrome.
Introduction
The high incidence of prostate cancer in men over the age of 50 years is well recognized [1] . Clinical symptoms of prostate cancer are normally inconspicuous, excluding disturbance of urination, macrohematuria, and bone pain. Cranial nerve palsies, which are usually caused by intracranial metastasis of the carcinoma, are very uncommon in prostate cancer.
Garcin syndrome is characterized by progressive involvement of the cranial nerves culminating in the total unilateral paralysis of all or most cranial nerves, with an absence of motor or sensory signs in the limbs and without any signs of increased intracranial pressure [2] . This unusual syndrome is normally associated with primary nasopharyngeal tumor and a variety of metastatic tumors that invade the skull base.
This report describes a rare case of skull base metastasis from prostate cancer presenting as Garcin syndrome. As far as we know, this is the first reported case of Garcin syndrome caused by prostate cancer.
Case report
The patient was a 64-year-old man who had been treated by an ophthalmologist since April 2006 due to diplopia. Because of gradual progression of right facial palsy, dysarthria, voice changes, and dysphagia, he was referred to the Department of Neurosurgery of our hospital on 26 September 2006. Neurological examination revealed right multiple cranial nerve palsies. Right ptosis was observed and right eye movement was restricted. The ciliary sign was positive. Right facial sensation and movement were weakened, and there was deviation of the jaw to the right on opening the mouth. He had atrophy of the right half of the tongue and the tongue deviated to the right on protrusion. Husky voice and dysphagia were obvious. However, he did not show any motor or sensory signs in the limbs, and no signs of increase in intracranial pressure were recognized. He was finally diagnosed with Garcin syndrome indicating involvement of the right III, IV, V, VI, VII, VIII, IX, X, and XII cranial nerves.
Magnetic resonance imaging (MRI) of the head showed a tumor in the right petrous bone (Fig. 1) . The signal intensity of the tumor was similar to that of gray matter of the brain on both T1-and T2-weighted imaging. The tumor was heterogeneously enhanced on gadolinium-enhanced T1-weighted imaging. A metastatic disease was suspected as the most likely cause, rather than a meningioma. Bone scintigraphy indicated multiple bone metastases in the skull bone, vertebrae, ribs, ilium, and femur.
Cerebrospinal fluid examination including cytology was intact, and a complete blood count and blood chemistry were all within normal ranges. The serum PSA level was 5118 ng/mL (standard threshold 4 ng/mL). On digital rectal examination, the bilateral lobes of the prostate were enlarged and the surface was uneven with a stony consistency. A transrectal needle biopsy was performed, and the patient was diagnosed with poorly differentiated adenocarcinoma of the prostate (Fig. 2) . Gleason score was 5 ? 4 = 9. MRI of the pelvis revealed that the tumor had extended to a seminal vesicle and the bladder (Fig. 3) .
Androgen deprivation therapy was immediately commenced, and 3000 cGy of external beam radiation therapy was administered to the skull base. The 3-month follow-up head MRI showed significant regression in the skull base mass (Fig. 4) . The cranial nerve palsies had improved greatly. The serum PSA level was 8.1 ng/mL at the 6-month follow-up. However, the carcinoma of the prostate subsequently became castration-refractory. Thus, we performed chemotherapy with docetaxel and the serum PSA level decreased by more than 50% for a while. In September 2009, right facial palsy gradually progressed, and diplopia recurred. Furthermore, multiple brain metastases appeared. The patient was re-admitted and died of systemic cancer progression on 15 November 2009.
Discussion
Prostate cancer commonly metastasizes to lymph nodes and bones. Vertebral bodies, pelvic bones, femur, and ribs are frequently involved in skeletal metastasis. The skull base is considered an unusual site for bone metastasis. A retrospective study revealed that the incidence of metastasis of prostate cancer to the skull base was 2% [3] . However, the gradual progression of tumors located in such a lesion may result in cranial nerve deficits and have a large impact on the patient's quality of life [4] . Such patients usually suffer from a variety of symptoms, because many different cranial nerves can be involved, whether alone or in combination [5] .
A number of reports regarding cranial nerve deficits caused by skull base metastasis from prostate cancer have been reported [3] [4] [5] [6] [7] [8] [9] [10] . Long et al. [3] reported that cranial nerve deficits were detected in 18% of patients with skull base metastasis from prostate cancer. O'Sullivan et al. reported that the most common palsies were of the V (facial paresthesia 19%), VI (diplopia 22%), and XII (deviation of tongue 19%) cranial nerves [9] . Greenberg et al. identified five clinical syndromes-the orbital, parasellar, middle-fossa, jugular foramen, and occipital condyle syndromes-from a study of 43 patients presenting skull base metastasis [5] . Extensive skull base erosion may cause Garcin syndrome, characterized by progressive ipsilateral paralysis of at least seven cranial nerves [10] . However, there are no reports of Garcin syndrome due to metastatic prostate cancer of the skull base in the English literature.
Cranial neuropathy caused by skull base metastasis is usually seen in patients with advanced castration-refractory prostate cancer, and it occurs late in the disease process. Cranial neuropathy thus normally indicates a very poor prognosis, and the expected median survival time is 3-5 months [7] [8] [9] . Patients who have cranial nerve deficits as the initial presenting feature of prostate cancer are very rare. Such patients are considered to be able to survive longer, because they do not normally have castrationrefractory disease.
A case series indicated that EBRT to the skull base combined with corticosteroid was extremely effective at achieving palliative benefits [9] . Another study also revealed that EBRT to the whole brain or to the skull base were both successful [4] . The radiation dose schedule is controversial. However, 3000 cGy in 10 fractions or 2000 cGy in 5 fractions are both regarded as standard palliative treatment regimens.
Here, we report for the first time a rare case of metastatic prostate cancer presenting as Garcin syndrome. Although intracranial metastasis from prostate cancer is less common, the present case indicates that metastatic prostate cancer should be considered in the differential diagnosis of males over the age of 50 years presenting with an atypical meningeal lesion involving the cranial nerves.
